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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a failure of a 
diaphragm part even without removing the restriction 
part by providing a thermal type flow rate sensor that 
detects the flow rate of fluid passing through the 
restriction part and detects a fault of the restriction 
part. 

SOLUTION: Material gas is made to pass through an 
orifice 33 on sonic flow by maintaining the pressure ratio 
of an upstream of the orifice 33 to a downstream equally 
to or more than a fixed value. Then, the flow rate of the 
material gas can be controlled on the basis of upstream 
side pressure when the pressure ratio of the upstream 
of the orifice 33 to the downstream is maintained equally 
to or more than the fixed value. In the case corrosion 
gas is used for a gas supplying device for a long time, 
the orifice 33 corrodes away, a flow path is expanded in 
a diameter, and particles clog up in the flow path of the 
orifice 33 or the like so that an effective sectional area 
can sometimes be changed. A thermal type flow rate 
sensor 36 is provided on the upstream side of the oriflce 33 to detect the change of this 
effective sectional area. That is, the sensor 36 detects the flow rate of the material gas passing 
through the orifice 33 in sonic flow and can detect the change of the effective sectional area 
from the flow rate change. 
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*m:^XcDifeB;&5a^figQ 1 (2 50 c 

c/s e c) W±Jc;:c€>C<h^c<SI^L/rii€>o ht^ 

(a) W5f45!7XCDia«;£i^ ^rQ2 (*^2 8 0 
c c/s e c) CC^L-C*»6. a«fiiQl (25 0c c 
/sec) iCg^Urii-So 

[0 0 5 2] ^/ci. (a) ti, (b) (c) CcJt-^ 
JE£;gB#ra;?)5Sc^C<h*5^;!r>^„ T^j:t3%. (b) R 
iy^' (c) (7)]tvgB$PBW2. M3{i. mo, 2 5s ecr 
^-SOCC^tL/. (a) CDj£gH#raMUS. *^0. 5s e 
cr&-2>o cfcr^r. (a) (b) (c) CC*J2 

(a) :0^:!r->'N'-i/:x-hA^B±L. L ^^jJ^S^H^H 
3j)^St>a*{S. is.) f)K ( b ) SO* ( c ) tCj:b-<r . 
:t U :7 X 3 3 ^^egit^ffiBr^^;!.:/ 1 l ^X(J>m&^m 

[0 05 3 ] ^rj:t>^. EEt)mW^'<)\^':^2 1 »; 
^ X 3 3 oiijftfMff;^ P 1 f)m^m(iCtxi^ 5 tcttf4:y 

3 3 iciJt^r . ±zJSnffl(CDfifefiJ: 0 feTSSffl!lcDS£S^;&5::i> 
l:^^IISSc?*irii^iS-^tC(^. >' ^X3 StDTiSiffliJ 

JI;^P 2 {t±mmK:foP 1 ccth-ir/J^$c^ c cri^. 
±85£iBIffi^)P 13?>5, 2. 8 kg/cm^fcS^Sti. T 

fi£(WJE:^P2:?!>M k g/c (C^^ <t ^ 

fflIff:/7P 1 ^Ta^(fflBE:^P2(D^^••7>X*^<■rtl-6. r 

Irf^^ ^(Dfcib. t^*4:^'X«, ±S£ffl!lE*P 1*2. 8 
kg/cm'CC«f#T>5/c3?)(C, jE::^$IIW^N';uy2 l3&^6 
ttl&enmc:^^. TiSffliJBE:^P2;^)^2. 8k&/cm*«: 
^^i, tm:^'x«. lEE:^JM®>'^•;^:r2 l;0^6e»&$ 
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[0 054]Sf-oT, :t-^^-iy^-hA<Dm^^m± 

®T^/ci?)cc«. mmmm^^ji^y'i i (Da]a?}<- h 1 1 

;^6n^o L:?&^L. S}^ifi»T^^';l/:/ 1 1 c?)J±iP;J^- h 1 
1 b©-jS(C:i-y:7-/ X3 3*iBS*r^i. ^-t^>A3 
Ort©i^^7&^:t y ^ X 3 3 (DSSKiCBM* 9 L/c 
0 . :t y :7 ^ X 3 3 cDijE8S*JgA$ iSSS^^te 

[0 05 5] ^CX\ ;Jc5c:ty :7 ^X3 S^iEg-r-SW 

1 1 a-C$>>So ^5 (b) (D:ty :7^X3 3*S^ 
1 1 ^AP^- V 1 1 a(D-«Ccie^b/clS 
^ (E12#M) cb. (c) <D^y>'^X3 3*S*^MBf 

1 *aipjj<-- h 1 1 hCD-^iiCmWLl^fcWt^ 
(EI3#M) i^ttl^-r^i, '^xM^^mm (2 5 0 c 
c/ s e c ) fCM^T'2>/ca6(Df&^B*PaT 2 . T 3 tS. 
^tCiRjO. 2 5 s e cr^O. ?&<!:ll3&iftt*C<!:^S>9^30i 

AP*J- h 1 1 B.<o--mc^^ti>ctti^miii^^K m. 

30 i|i?ffiBf>'>Vl/:/ 1 1 CDAP^'- F 1 1 a <D— S8CC:t Oy ^ 
X3 3^iE^t-^Cc!:(cJ:^. MISl^^tfeMigS^/h^ < "T 

[005 6 ] &i±mm(icmB^ofc^m<DBm^<D:fy:^,m 

i±^:tvy ■< :^33 ytvy ^ :^3 3(D±m.mxttn 

:t7X<DEE;^*^aT'5lE^-fe>1^3 4<b, :ty:7^X3 

40 3<o±mmxm^:^:^(oum^^m'ri>M&^>V'3 5 
^y >'-<x3 3(D^E:^*pgi5-r€>IE/J$^J^aI^^*;^:/2 

li^Wb. EE;^)-fe>1^3 4S2>'aa[-b>-y"35cD^ta 
^HP K T 1 ^cS-:5l^rl£^$lJaI^^•;^:/2 l ^^mt 

iai^gr^-:>T. ^'jy ^ y^3 3^mM-r^nn:^':^o 
ijfeM*«iai-rec<LK:iO. :ty ^^X3 3ooite^*^ 
ffiT-5J^^S&a-b>1f3 6*WrSOr. :ty:7-/X3 
3^mK^9\'^rj:<xi>. ^y:7 3<D^S^e*M^il■r 
^>C<hJ!>5-C#^. 
50 [0057] Stc, :$:Sea(Dfl5McO:<7X«*&M®^S 
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-f X 3 3 *aia-rstW:*/x©^^^(iiQ x*5A:^$ 

i^SQ**IJ«il8S4 1 '^jHft-r ^ 1- >v^' 3 0 

M*4:«f;^*— SailigSL'-CftJ&O, 5^f>^N-3 0|^©lvJ 

l4**:^©iga«:^^<it«cifi}#-r'&c<b*J-c^S©-c. 

[ 0 0 5 8 ] Mcc, :^m&mmo:>ii:^m^f^mmSi 

«. l^i*S*i2>1^3 6©*^mMmQ' 

sr^-A%f6-r-5tbt!jii884 4*«-r«©-c. rm^ 

[ 0 0 5 9 } :^c3Qfe©0^©**x«i|&flfiai^g 
». f^?j£aH2>1>-3 6. EE:t)42>1^-3 4SOtjaS42> 
V35^. m— *^-?-3 8WfCiRa^-r'5.©-r. :itf;^«i|i& 

<&iasciAi-ct5. t.*^4>, *«fe©?gSg©;*/;^«*& 

i5-rS^ip?ffi»r^<^t':?'l 1,©AP*- h 1 1 a3fifilCc^ 

cntciO. SEfi«(Hai©»fi[*J|q|±L. 

[ 0 0 6 0 } fSi. *^l«©*-X#Ui&f JtaPS^gt*. ±12* 
l^©jr>^«Cf5J^Pl^$tv.S«>©-C«^t<, ^H^©@g$: 

^i*. ±ie^©Ji$mfcfci>t:«. $it)Si5i L.r:*-'J7 

{c. .^X^W©;^ a-h g|5©mtc!£:^lf*5ffl^'f{^w e>tx 
ri,i-S*>0{COl,ir«. :t ^ X3 3-^jiS©>'X;U 

WlKt}P 1 ©itP 1 /P2*m> (iKOasroJiiSIE'jP 
1 <!:)K»3gC©TiaE;t)P2ASl:b^6*JjaiO ifl^-Cfe. X 

a-hgB{c*jtt*#SS£«lt}*3ti*©-e, w^^;^* 
K:)iftr-5^'3ge©±iiSJ£^P 1 ©tbP 1 / P 2 ) *Mfa 
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CO 0 6 1] 

<!:. OTiaiK»JSI5©±iS«-ci)Si*Et)%«ltH^4E'3-fe> 

B5iag?*3gp©±^jffljr-oitf*jas*^tn^sjae-fe 

>-9-i. fifeiKDSB01£:/j4iliIS-r*)E;'3*iJffli''^Jl'7'<i: 

ifeWL. wfaE:^;-b>i^R2>'S]eH2>-9-©«*aii»m{c» 
'3a5©ss!i^^s:^m-r-s.igise«sfiHr>i^*wr.5©-c. m. 

•5gS%a?0i1-3J5:<-Cfc. ««jSI5©J!S^?:*lffi-r <!: 
[@iiS©1Sm^<clii^] 

m 1 ] ¥»ftlSit©■^Jl^^^!lSX^(cteC:^€., CVD 
Jfe©jeSS©:tfx«t«&iWiai»S=&«Afcfc©*^U/c:/o 
C02] *-X«i^{ai*|g©**^m^L^c»i®0-C* 
[S3] :t';:7 ^X*SiKilBr''^Jl':?'©tiiP'i<- ho— 

[0 5] -<x©iBgitc;stti©M^*^-r0r- 
ife'S. (a) », :i-yr'^;^?&ii:^4z>-9-ia^(cieg:(^ 
fcts^©jisii^*«r^-r0-c*-s. { b ) * 7 ^ 

x?rS«^ffi8fr>'-<iU:/©AP^- h©-«te:E^LfcJS^ 

©HKis^^^-rs-c*)*. ( c ) z^vv ^ x^fe^ 

i^jSW>'^*J^r»'©tti□^^*- h©— «S{CKI8L/cS-e&.S. 
[t?#©gi?g] 

2 1 ffi^Mffil^^^l':?' 

3 3 sj- y -7 ^ X 
3 4 Kt}^>^ 
3 5 

3 6 fmms.-biyv- 

3 7 -feV-t^^N-yi? 

PI + 7 ^ ^©i^ffijiE^j 
p 2 * y 7 ^ xoTSSWJJE^j 
T 1 * y 7 ^ x©±ssffliss 

4 0 3> hD— ^ 
4 1 $IJ@I1ISS 

4 2 mxmnrn^ 

43 ^2<||»L[g]Sg 
4 4 Jt^lil^ 
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(seo) 



C5i)int.a/ FI c#^) 

G0 5D 16/20 G0 5D 16/20 A 

F AC##) 2F030 C:A04 CAIO CB04 CCll CD17 
CE02 CE04 CF05 CF07 CF08 
CFU 
2F035 EA08 

4G068 M02 AB02 AC05 AF03 AF06 

AF36 

5H307 AA20 BBOl DDOl DD06 DD20 
EE02 EE08 FF03 FF06 FF09 
FF12 FF15 GG15 HH04 3301 
3310 

5H316 AA20 BBOl DDOl DD20 EE02 
EE09 FFOl FF22 FF23 HH04 



